**Abstract**

Alcoholism is a chronic, progressing, and relapsing psychiatric disorder with a substantial genetic background. The neural circuitry mediating alcohol reinforcement, seeking, and relapse has not been fully delineated. The aim of the present experiments was to acquire further insight into the neural systems associated with alcohol preference and high voluntary alcohol drinking in the alcohol-preferring AA (Alko Alcohol) rats by using both neuroimaging and pharmacological tools. First, we compared the basal brain activity of AA rats with that of heterogeneous Wistar rats with manganese-enhanced magnetic resonance imaging (MEMRI). For manganese administration, alcohol-naïve rats were implanted with subcutaneous osmotic minipumps delivering 120 mg/kg MnCl~2~ over a 7-day period, and were then imaged with a three-dimensional rapid acquisition-relaxation enhanced pulse sequence. MEMRI image analysis revealed that the most conspicuous subcortical activation difference was located in the caudal linear nucleus of raphe (CLi), with AA rats displaying a significantly lower T1 signal in this region compared to Wistar rats. However, long-term alcohol drinking by AA rats restored the CLi activity. In the second experiment, the CLi was targeted with pharmacological tools. AA rats trained to drink 10% alcohol during 2-hour sessions were implanted with guide cannulas aimed at the CLi and given injections of the GABA~A~ receptor agonist muscimol into the CLi before drinking sessions. Muscimol dose-dependently increased alcohol drinking, and co-administration of the GABA~A~ antagonist bicuculline blocked muscimol's effect. These findings add to increasing evidence supporting the role of the mediocaudal VTA in the reinforcing actions of drugs of abuse. In particular, the present data suggest that the CLi is important for the propensity for high alcohol drinking and controls alcohol reward via GABAergic transmission.
